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Describing the Effect of Thin Layer Sediment Placement on Coastal
Microbial Communities using Foraminifera Diversity
Elizabeth Billings, Ying Zhang
Cell and Molecular Biology

Introduction

Results

Discussion

● Salt marshes are rich habitats that provide
important ecosystem services but are at risk
due to climate change and rising sea levels
● Thin Layer Sediment Placement (TLP) raises
marsh elevation by spraying dredged sediment
over existing marsh to mitigate sea level rise
● Foraminifera are important salt marsh species
implicated in carbon and nitrogen cycling
● Previously, foraminifera have been used as
bioindicators of benthic health
Objective: Use diversity and abundance of
foraminifera populations to estimate the effect of
TLP on salt marsh microbial diversity

● Four species of stress tolerant foraminifera
were identified using microscopy
● Significantly higher diversity observed in TLP
sites versus non-TLP
● Disturbance events are linked to increased
diversity
● No significant effect of depth was observed
on diversity
Conclusion: The disturbance associated with
a TLP event introduces higher foram diversity
and abundance in the top two cm of sediment
Figure 1: Light Microscopy and SEM microscopy images of (A) Haynesina
orbiculare (B) Elphidium sp. (C) Quinqueloculina sp. and (D) Ammonia sp.

Methodology

Future Work
● Use Ninigret Salt Marsh, which received TLP
10 years ago, as a comparative site
○ See if differences in abundance and
diversity are less noticeable as TLP and
non-TLP regions equalize
● Perform rRNA community profiling study to
gain a more comprehensive understanding of
foram abundance and diversity

Figure 3: Shannon Diversity of
Foraminifera species at each of the
four sampling sites. Error bars
represent standard deviation.
Table 1: Summary table for analysis of
variance (ANOVA) looking at effects of
restoration (TLP vs non-TLP), Location
(Intertidal vs Runnel), and Depth (1cm
vs 2cm) on the shannon diversity.
Figure 2: Foraminifera
Abundance per 10 cm³ at each of
the four sample sites. Error bars
represent standard deviation.
Panels represent depth in cm.

Effect

F-Value P-value

Restoration

24.983

1.51e-05***

Location

4.197

0.0478*

Depth

0.531

0.4709
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